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Introduction
Since the groundbreaking experimental work by Ekman and Friesen (1974) on lie catching, the analysis of video (or even TV) recordings of (laboratory) subjects has developed as a promising method in social psychology and, more recently, in experimental economics. Besides studying verbal and nonverbal deception cues, current research uses recordings to address a variety of topics. These include motives for group decision making (Bosman, Hennig-Schmidt, and Van Winden, 2006) and for rejecting advantageous offers in ultimatum games (Hennig-Schmidt, Li, and Yang, 2008) , the informativeness of voluntary versus involuntary promises (Belot, Bhaskar, and van de Ven, 2010) , the effects of communication on donations to, and discrimination between potential receivers (Greiner, Güth, and Zultan, 2012) , the sources of advantage to attractive people (Belot, Bhaskar, and Van De Ven, 2012a) , the accuracy of predictions of subjects' trustworthiness and honesty (Belot, Bhaskar, and Van De Ven, 2012b; Konrad, Lohse, and Qari, 2014) , the extent to which subjects can successfully delude others (Dwenger and Lohse, 2016) or the measurement of emotions in order to infer subjects' levels of satisfaction and willingness to pay (Gneezy, Gneezy, Lull, and Rey Biel, 2016a,b) . This extensive foundation of video recordings literature is accompanied by two methodological questions. First, does prior notification of video recordings during the course of an experiment lead to a self-selection of individuals who sign up to participate in the experiment? Second, does the participants' decision behavior and, therefore, the outcome of an experiment depend on whether or not there is a video camera which records the subjects? These are important questions for the both internal and external validity of laboratory experiments. Structural differences in the set of participating subjects in experiments with video recordings, as compared to experiments without recordings, may falsify the actual treatment effects and, consequently, provide misleading evidence. The same problems arise if subjects' experimental decisions are influenced, or even determined by, the mere presence of a camera recording their behavior. As videotaping may be a technical necessity in many fields of research, it should hardly have any impact on the experiment itself -a widely accepted requirement that somewhat lacks clear evidence (Potter, 1996) . Despite the popularity of using video recordings the literature remains surprisingly silent on the aforementioned two questions.
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This experimental paper makes a first attempt to shed light on these issues. We use a 2x2 design of an incentivized face-to-face tax compliance game. Subjects have to report their income while facing a potential audit which would detect underreporting. In one dimension, we generate a treatment effect that has been well studied in the tax 1 Only a few recent papers have investigated somewhat related aspects. Belot, Duch, and Miller (2015) and Choo, Fonseca, and Myles (2016) show how different subject pools may lead to different outcomes in the same experimental game. Witt, Donnellan, and Orlando (2011) and Ebersole, Atherton, Belanger, Skulborstad, Allen, Banks, Baranski, Bernstein, Bonfiglio, Boucher, et al. (2016) study gender differences and differences in the personality traits of subjects in an experimental subject pool to predict who prefers in-person participation rather than online participation and who prefers early rather than late participation in the semester, respectively. Bischoff and Frank (2011) check for distortions of the treatment effect through instructors' nonverbal cues but do not find any evidence of this.
compliance literature. We apply two levels of a fine for underreporting and expect less underreporting for the higher fine. The innovative contribution of this paper lies in the second dimension, which is given by the presence or absence of a camera. This camera records the face-to-face income reporting. Contrasting the characteristics of participants who freely signed up for sessions with video recording with those who chose sessions without recording, allows us to gain some insights into potential self-selection effects among various dimensions.
2 Most importantly, comparing reporting behavior for both levels of the fine when a camera is present and when it is not present, respectively, allows us to determine whether the video recording itself affects and, thereby, distorts the intended treatment effect of the experiment, i.e., changes in reporting behavior given the level of the fine.
Methodology

The experimental set-up
We ran an incentivized tax compliance experiment, in which a 'taxpayer' reported her income face-to-face to a 'tax inspector'. A session consisted of four rounds. At the beginning of each round, via a personal monitor, taxpayers were informed about their individual, randomly assigned laboratory income, which was either high (1,000 experimental currency units (ECU) = EUR 16, 80 percent chance) or low (ECU 400 = EUR 6.4, 20 percent chance). The taxpayers' actual income was private information. Tax inspectors only knew the chances of a high or low income, respectively. Taxpayers were called up via their monitor. They were then asked to report an income individually to a tax inspector in a separate room. Each report took about 20 seconds. In each of the four rounds of the experimental session, taxpayers met a different tax inspector. Taxpayers with a low income had a unique best choice; reporting a low income which resulted in a zero statutory tax liability.
3 A taxpayer with a high income could truthfully report the high income and pay a statutory tax of ECU 200 (= EUR 3.2). Alternatively, she could claim to have a low income and thereby try to evade taxes. At the end of each round, once all taxpayers had declared their income, a partial audit via the computer system took place. Taxpayers knew ex ante that tax inspectors influenced the choice of whom to select for an audit: inspectors had to assess a series of up to 10 declarations and grade taxpayers with respect to perceived truthfulness (grades ranging from 1 = very truthful to 10 = very untruthful). Then, in a first step, the computer system identified taxpayers with a high income but reported a low one. This identification was not communicated to anyone (neither to the inspectors nor to the taxpayer herself or other participants) and was a pure technical necessity for the second step. In that second step, half of the underreporting taxpayers were selected for an audit. This selection occurred according to the ranking made by the tax inspector: the computer system selected those 50 percent of underreporting taxpayers for an audit who were perceived by the tax inspector as being the most untruthful. High-income taxpayers who considered underreporting thus had to take into account how their appearance and cheating performance would affect their individual audit probability, knowing that half of all cheaters would get detected. Taxpayers caught underreporting had to pay the tax of ECU 200, topped up by a fine. The fine for underreporting (if caught) varied: in half of all sessions it was low (ECU 100 = EUR 1.6), otherwise it was high (ECU 300 = EUR 4.8).
The experiment followed a 2x2 between-subjects design where the variation of the fine represents the first dimension. The main innovation of the paper emerges in the second dimension. In some sessions a camera was placed beside the tax inspector recording the taxpayers' reports. In the first invitation email, sent to the entire subject pool in order to advertise the experiment, we announced that video recordings would take place in some sessions. This ex ante information was required by the privacy policy of the university. Thus, when signing up for the experiment subjects could freely choose whether to enroll for a session with video recording or without video recording. They were informed that earning schemes would not depend on the recordings. Before the actual experiment started, subjects participating in the treatments with a camera were asked to sign a declaration of consent that a recording would be made in the experiment and that these video clips could be used by the experimenter for further scientific purposes.
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Furthermore, we informed them that they could revoke their consent and leave the experiment at any time during the experiment. In such a case they would only receive the show-up fee. Despite this, no participants left and everyone that opted into being videotaped agreed to the recording.
After the experiment, the subjects had to answer two additional questionnaires containing socio-economic questions and questions of the "BIG 5" approach, a psychological concept used to describe and study personality (McCrae and John, 1992; Borghans, Duckworth, Heckman, and Ter Weel, 2008) . The BIG 5 approach relies on the assumption that personality differences between individuals, which are manifested in different ways of behaving and experiencing the world, are due to differences among five basic personality traits: openness to experience, conscientiousness, extraversion, agreeableness. and neuroticism. We use a short 15-item version of common inventories as is also applied in the German Socio-Economic Panel (SOEP) (Gerlitz and Schupp, 2005; Dehne and Schupp, 2007) . We apply principal component analysis to extract the underlying five personality factors for each subject.
5 The questionnaires were followed by a standard risk elicitation game in the style of Holt and Laury (2002) . The generated measure of risk aversion is simply the number of safe choices for each subject. 4 The conducted experiment is part of a larger research project on compliance (Konrad et al., 2014; Konrad, Lohse, and Qari, 2017) . Konrad et al. (2014) study the self-selection of capable and less capable deceivers whereas Konrad et al. (2017) focus on the implications of endogenizing the audit probabilities in a tax compliance game. The face-to-face setting analyzed in this paper resembles treatment T3 in Konrad et al. (2017) . 5 We use the R environment (R Core Team, 2017) to conduct the analyses. The principal component analysis was performed with the package by Revelle (2017) .
The experiment took place in several waves at the MELESSA, the experimental laboratory at the University of Munich. Sessions of the respective treatments were scheduled on different days and at different times of the day. A total number of 295 subjects participated in the role of taxpayers, of which 98 subjects are in "low fine/no camera", 68 in "low fine/camera", 79 in "high fine/no camera" and 50 in "high fine/camera". Each session had up to 20 taxpayers who were students from various fields of study recruited by the MELESSA laboratory using the software ORSEE (Greiner, 2015) . Tax inspectors were student assistants of the Max Planck Institute for Tax Law and Public Finance in Munich. Participants acting as taxpayers received their earnings from the experiment (a single round was randomly selected to determine subjects' payoffs), plus an average income from performing the risk elicitation game of EUR 2, plus a show-up fee of EUR 4. They earned EUR 18.06 on average with a standard deviation of EUR 3.46. 
Hypotheses
To address our research questions we developed two hypotheses. First, since individuals could enroll for experimental sessions with a video recording or without, we expect some self-selection of the participants. Different subsets of the subject pool might participate in the two kinds of sessions. On the one hand, some individuals might e.g., be curious about the novel approach of using cameras in the lab, or simply like the idea of being in front of a camera. These individuals could be more likely to select sessions with the video recordings. In terms of the BIG5 personality traits they might reveal a higher degree of openness to experience and extraversion. On the other hand, some individuals might be opposed to leaving some more permanent traces of their participation in the experiment, or may simply dislike the idea of being recorded. Individuals of this type would prefer sessions without video recordings and might show e.g., a higher degree of neuroticism and risk aversion. Potentially, preferences for settings with or without a camera might be more pronounced with one or the other gender, or could even depend on personal characteristics such as age or religiosity. Taken together, we state the following hypothesis:
Hypothesis 1 (Ex ante camera effect on self-selection): The sets of subjects participating in sessions with and without video recordings, respectively, may differ with respect to the gender composition, the subjects' personality traits or personal characteristics.
Second, to see if and how a recording camera affects subjects' decision behavior in an experiment, we chose a tax compliance framework. Understanding such a framework is intuitive and therefore rather easy. Of the two dimensions of our experiment, the variation of the fine is standard in (tax) compliance literature. It has been found to impact subjects' behavior in an unambiguous way: a higher fine for underreporting results in comparably more honest income reporting (Alm, Jackson, and McKee, 1992; Torgler, 2002) . For our study, this intended treatment effect only serves as a control when varying the second dimension. Besides the fine, the mere presence of a recording video camera may affect subjects' compliance decisions, too. Although subjects knew that whoever saw their videotape would remain uninformed about whether their statement was true or false, a deceptive strategy could come at higher psychological costs. Reputational concerns or shame could play a larger role than in sessions without a camera and, hence, lead to more honest behavior. Furthermore, these psychological costs could be larger if the fine is high because a higher fine indicates a behavior that is even more socially condemned. We summarize these considerations as follows:
Hypothesis 2 (Camera effect on decision behavior): Deceptive behavior occurs less often when a video camera records subjects' statements. This effect is exacerbated when the fine is high.
In sum, if there is evidence for hypothesis 1 or 2 (or even both), the use of a camera in experiments may involve problems of self-selection and treatment bias and, therefore, does not produce reliable insights compared to settings without video recordings.
Results
Selection into sessions
To test hypothesis 1 regarding the possible self-selection of participants, we run a logit model 7 where the dependent variable c i is a dummy indicating whether subject i participated in sessions in which a camera was present. Formally, the regression equation
The explanatory variables collected in x i are a dummy indicating whether the subject is female, a measure for risk aversion, age dummies, indicator variables for religious denomination and the five extracted personality variables. Table 1 presents summary statistics of these variables. If subjects self-select into sessions in which a camera was present, at least one δ j must be non-zero, i.e., we evaluate hypothesis 1 by testing whether or not the variables collected in x i are jointly significant. Note that we expect some correlation between the explanatory variables. For example, the risk measure is presumably correlated with some personality indicators. Such a correlation would affect individual point estimates and the associated standard errors, but the joint test is not affected. Notes: standard errors in parentheses * p<0.05; * * p<0.01; * * * p<0.001 Logit model that (does not) predict the probability to select into the camera treatment
The table shows the results from a logit model where the dependent variable is a dummy variable indicating whether or not the subject participated in treatments where a camera was present. The models test whether demographics and personality variables are correlated with the decision to participate in camera-treatments. In all models, the small F-statistics show that the null hypothesis of no correlation is not rejected. Table 2 compiles the results of the logit model. 8 The first regression (column 1) omits the personality variables and indicates that all variables are individually and in particular jointly insignificant (F = 0.40, p-value 0.95). Column (2) includes the five personality variables. The positive extraversion-coefficient may be in line with the idea -mentioned at the beginning of section 2.2.-that extraversion and camera-sessionparticipation are correlated. However, as before, all variables are jointly insignificant (F = 0.76, p-value 0.73). Finally, column (3) considers interaction terms between the female-dummy and the personality variables. This generates the same finding of neither individual nor joint predictive power (F = 0.66, p-value 0.87). In summary, in all three specifications the null hypothesis of no correlation between the observables and the treatment indicator is not rejected. Therefore, in our experimental setting we do not find evidence for hypothesis 1. Obviously, it is still possible that there may be self-selection for unobservable characteristics. Moreover, as mentioned above, a more sophisticated experimental setup might provide a more complete picture.
Outcome of the experiment
In order to evaluate hypothesis 2, we analyze the compliance decisions of the taxpayers. As explained in the experimental setup, each taxpayer played four rounds and randomly received either a low or a high income in each round. If the taxpayer receives a high income, she may underreport. Therefore, for the following analysis we select all rounds in which subjects had a high income. Since this occured with an 80 percent chance, the expected number of observations is given by 295·4·0.8. The actual number of observations in our sample is equal to 917. Table 3 provides the aggregate rate of honest reporting in the four treatments. For example, when the fine is low and there is no camera in the room, the fraction of honest reporting decisions is equal to 43 percent. In contrast, if the fine is high, this aggregate honest reporting is 31 percentage points larger and equal to 74 percent. If the fine is low and there is a camera present, aggregate compliance is equal to 36 percent. This compliance increases by 31 percentage points and is equal to 67 percent if the fine is high. These descriptive results do not indicate that the camera leads to a treatment bias; the intended treatment effect is the change in compliance when the fine is high rather than low. Whether or not a camera is present, aggregate compliance is 31 percentage points higher if the fine is high rather than low. Since the treatment bias is measured by the difference-in-differences, the descriptives suggest a treatment bias of zero. In order to test whether any of these differences are statistically significant, we ran a series of logit models. The dependent variable is a dummy variable indicating compliance, i.e, the dummy is equal to 1 if the taxpayer honestly reports his or her true high income and equal to zero if the taxpayer underreports. The primary explanatory variables are three dummy variables according to the 2x2 cases shown in table 3. Formally, the regression equation reads
where Ξ it comprises additional control variables like gender and age. u i denotes the subject-specific random effects that take into account the repeated measurement of the same subject. In this specification, a significant β 3 would indicate that the camera-effect in the high-fine treatment differs from the camera-effect in the low-fine treatment, while β 2 models a possible common camera-effect for both the low-and high-fine-treatments. Table 4 compiles the results. In the first column, we enter only two dummies indicating the high fine and the presence of the camera, while the second column additionally includes the interaction term between Camera and High Fine. These two models indicate that the camera-slopes are not significantly different from zero. Column (2) additionally shows that the interaction term is insignificant. Therefore, column (2) complements the descriptives in table 3 and shows that compliance behavior is not significantly affected by the presence of the camera, i.e., the compliance rate of 43 percent is statistically not different from 36 percent, and 74 percent is statistically not different from 67 percent.
The high-fine coefficient is similar across the specifications in the first two columns and translates into an economically large treatment effect. For example, in column (1), the constant term (−0.611) indicates that the average rate of honest reporting is equal to 42 percent if the fine is low.
9 The high-fine coefficient translates into an average honest reporting of 82 percent. Hence, the intended treatment effect of the experimental setup is equal to 40 percentage points. This effect is precisely estimated and significant at conventional levels. This sizable effect resembles the descriptives (table 3) .
The third column probes for possible gender effects of the taxpayer and the tax inspector. It further tests possible tax reporting dynamics by entering a dummy indicating whether or not the tax reporting takes place in the second half of the experiment. The associated Akaike information criteria indicate that these three additional variables do not jointly provide additional explanatory power, as the model in column (2) is preferred compared to column (3). In columns (4) and (5) we enter further control variables like the measure capturing risk aversion, age dummies, and the personality variables. Column (4) omits the two reporting-specific variables, while column (5) considers all variables. The two columns indicate that a higher degree of risk aversion increases compliance and they show a correlation between age and compliance. Once again, the associated AIC indicate that the model in column (4) without the reporting-specific variables is preferred. More importantly, the two columns provide the same qualitative findings regarding the main treatment variables. The table shows the results from a logit model where the dependent variable is a dummy variable indicating whether a subject with a high income truthfully declares this income. The two main models in columns (1) and (2) indicate no significant changes in the compliance behavior induced by the camera. The model in column (3) further indicates a non-significant interaction term, and therefore there is no evidence that the placement of a camera affects compliance behavior differently in the low-fine and the high-fine treatments. The remaining models test the robustness of these findings by including demographics like gender and personality variables. The camera-slope and the corresponding interaction term are not significant in these robustness specifications.
In summary, in all models the slopes β 2 and β 3 are not statistically different from zero and, therefore, there is no evidence for hypothesis 2. This finding is unaffected by including control variables like age, gender or personality variables.
Conclusion
This paper investigates two questions which arise in economic experiments that make use of the video recordings of participants: first, whether prior notification of video recordings in the course of an experiment leads to a self-selection of individuals who sign up for the experiment. Second, if the participants' decision behavior and, therefore, the outcome of an experiment depend on whether or not subjects are videotaped. In a face-to-face income reporting experiment, in the style of a tax compliance game, we vary two dimensions: the level of the fine for underreporting and the presence of a recording video camera. This 2x2 design allows for the disentangling of the intended treatment effect of the fine, from effects resulting from the announced use of a camera. Our results do not indicate self-selection into sessions with or without a camera, respectively. We do not find correlation between personality traits, or other observable characteristics, and participation in experiments involving the camera. Therefore, at least in our experimental setting, the subjects are not systematically different when videotaping takes place. Most importantly, the presence of a recording video camera does not interfere with subjects' decision behavior in the actual experiment. In the case of a low fine, subjects underreport more, and in the case of a high fine they underreport less -irrespective of whether their actions were caught on camera or not.
In evaluating our findings, some caveats come to mind. First, our analysis is only a first step in studying the self-selection problem. A definite conclusion would require running an additional experimental setting in which subjects who signed up for the experiment would be randomly assigned in sessions with or without cameras. Investigating their behavior and their characteristics would give a complete picture of whether self-selection occurs or not. Second, we chose a tax compliance framework, as it is well studied and intuitive for the participants. This is a specific experimental setup and the questions addressed in this paper could be studied in different contexts as well. Third, we only focused on the most important socio-economic characteristics and five personality traits, as captured by the BIG5. Future research might take into account many more aspects. Lastly, our findings speak to researchers who use cameras to record subjects so as to analyze the recordings afterward. A related strand of the experimental literature uses cameras only to allow instant communication among participants via video conferencing (Brosig, Weimann, and Ockenfels, 2003; Schmidt and Zultan, 2005; Zultan, 2012) . The problem of a potential selection effect could arise here, too. Our results provide reason to believe that there should not be any selection effects even for this literature. However, due to the different experimental setting it is not definitely clear that findings carry over.
